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Introduction

Consumer demand is increasing for premium imported lamb in wet markets
and as consumer demands increase, methods for export complimentary to
live export will be required to ensure demand can be met. Improvements in
hypobaric chamber technologies have resulted in the use of such chambers
to transport perishables. Therefore, the use of hypobaric chambers to main-
tain shelf life of lamb loins was explored.

Methods

Loins from 24 lamb carcases were collected 24 hr post mortem and sections
were excised for microbiology and oxidative stability tests (TBARS). Loins
were then weighed and assigned to one of three treatment groups; vacu-
um packaged (control), CO, hypobaric chamber and air hypobaric cham-
ber. After 5 weeks storage in the treatment at 0°C, loins were removed and
reweighed (to determine purge) before sections were excised to measure
pHu, microbiological load, retail colour stability, TBARS and carbonyl con-
tent [1, 2]. This was replicated 4 times (n = 96). REML mixed models with
replication, chamber and side of the carcase as random effects were used to
determine if a significant difference between treatments was present. Micro-
biological data was analysed using a comparison of 95% confidence inter-
vals for proportions, generalised linear models with poisson errors or log link
function for counts and generalised linear models with binomial errors and
logit link function for proportions.

Results

Purge for loins stored in hypobaric chambers was more than double the
purge for loins stored under control conditions. As it is the loss of fluid from
extracellular channels when meat is exerted to the pressure of vacuum
packaging, it is likely that the storage of the loins in hypobaric chambers un-
der continual vacuum conditions facilitated the loss of a greater percentage
of water as ageing alters the structure and net charges of the myofibril and
immobilised water migrates to extracellular channels where it can be lost [3].
There was a significant difference in the decline of a* values as the air cham-
ber treated loins fell below the consumer threshold after 2 days of stimulated
retail colour display (P <0.007). Furthermore, the loins treated in both cham-
bers fell below the threshold of the 630/580nm ratio on day 2, while those
in the control group did not fall below the threshold until day 3. It is hypothe-

sised that these changes in colour stability are the result of altered oxidative
capacity as isocitrate dehydrogenase activity has been shown to affect the
630/580nm ratio [4]. However, denaturation of myoglobin from cellular dis-
ruption during storage has also been implicated [2].

The significant increase in Enterobacteriaceae found for loins held in the CO,
chamber and significantly higher counts of B. thermosphacta found on loins
held in both hypobaric chambers indicate that the combination of pressure,
humidity and temperature used in this study did not produce an environ-
ment which was inhospitable to microbial growth. While research on pack-
aging suggests that CO, can affect meat pH in modified atmosphere pack-
aging (MAP) [5], pH was not found to significantly differ between treatment
groups. Given that counts of B. thermosphacta and Enterobacteriaceae have
been associated with oxygen availability during storage [6], it is likely that
the conditions in the chambers using CO, and air did not create the anaero-
bic environment required to inhibit such microbial growth.

Conclusion

Overall, this study indicated that there is a limited ability to utilise hypobaric
chambers with CO, and air to store fresh lamb for a period of 5 weeks. Lamb
loins held under hypobaric conditions yielded higher purge loss, increased
discolouration during stimulated retail display and higher counts of B. ther-
mosphacta and Enterobacteriaceae compared to those stored in vacuum
packaging at the same temperature.
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Trait Mean s. e LSD F26 Pval
Control  Air CO2
Purge Loss (%) 3.02a" 681b 6.43 b 0.91 2.29 0.01
Lipid Oxidation (MDA mg/kg) 1.08 1.09 1.18 0.15 - 0.81
pHu 5.68 569 5.69 0.02 - 0.82
Carbonyl Content (nmole/ mg 4.18 4.42 3.98 0.45 - 0.31
protein)
TMeans with different letters are significantly different at P = 0.05.
Table 1

The predicted means for each trait measured across the treat-
ment and control groups with the 1least significant differenc-
es (LSD) of means and the standard error (s. e.) of the mean.
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